In interdisciplinary requirements engineering, stakeholders need to understand how other disciplines think and work (mutual understanding) and agree on the system they develop (shared understanding) in order to collaborate effectively. [Question/problem] In this paper we analyse extent and forms of (lacking) mutual understanding according to the periods in the process of conceptual change.
Introduction
It is widely acknowledged that mutual and shared understanding between stakeholders is important for successful development projects [1] . This is especially true for the requirement engineering activities [2] [3] [4] . Stakeholders need to understand what other stakeholders are able to understand and work with, and they need to deliver artefacts that can be used by others [5] . Further, the stakeholders need to agree on and determine the system that is built in subsequent activities. When developing socio-technical systems many stakeholders from various backgrounds are involved in requirement engineering activities. This interdisciplinary development enhances the importance of a shared understanding of the system and the requirements. While the stakeholders involved usually do not need to be experts in all fields tackled by the development project, "they have to be able to integrate their knowledge bases in a sensible manner" [6] . Coming from different disciplines, actors might -without noticing -be using the same words for different concepts or different words for the same concepts [7] . They might be unaware of unshared individual knowledge crucial for completing the task successfully (lack of mutual understanding). Or even if they are aware of differences in knowledge and understanding, they might not agree on a shared perspective at an early stage (lack of shared understanding). This can lead to substantial losses in efficiency in collaboration processes and suboptimal outcomes [8] [9] [10] . Necessary late changes to requirements are likely to be followed by evitable rework and time-consuming changes to the whole system. Unfortunately, assessing whether a shared understanding of the system exists is not trivial. Various ideas and views only become evident in the course of the project, making a potential adjustment of the system and its requirements necessary.
As we identify shared understanding as a key success factor of interdisciplinary development projects and as a dynamic state that changes through interaction and communication, we aim to examine the interactive process of building shared understanding throughout a real world software development project. This paper explores in which stages of the development project a lack of mutual or shared understanding is discovered and how this is resolved. Different sources of disagreement require different strategies to resolve them [11] , and an understanding of the causes of lacking shared understanding is also necessary. Therefore, we further investigate which different types of conflicts are discovered at which phases. Thus, we show particular types of understanding that should be improved by using additional effort. To achieve this, we examine the evolution of shared understanding on properties and requirements of a mobile application in an interdisciplinary development project by focusing on development artefacts and the correlating communication. We categorise questions and hints that are raised by stakeholders according to the process of conceptual change. Consolidation and exploration questions indicate effort to gain mutual understanding. Elaboration questions try to reconcile different understandings or resolve conflicts. This paper has been structured in the following manner. First, a short explanation of what mutual and shared understanding will be presented, as well as how they can be achieved in development projects. Subsequently, the research design of the case study will be described, including the team, the development approach, data collection and data analysis. Further, we report and discuss the results. The paper closes with limitations and implications for further research.
Mutual and Shared Understanding in Development Projects
We define shared understanding as the ability of multiple agents within a group to coordinate behaviours towards common goals or objectives based on mutual knowledge, beliefs and assumptions on the task, as well as the group, the process or the tools and technologies used that may change throughout the course of the group work process and may impact group work processes and outcomes [12] . This
